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IntroductionIntroduction

Substrate contamination sourcesSubstrate contamination sources
SerumSerum
CellsCells
VirusesViruses
IngredientsIngredients



Types of contaminationTypes of contamination

VirusesViruses
BacteriaBacteria

MycoplasmaMycoplasma
FungusFungus
CellsCells



Cell lines reported as susceptibleCell lines reported as susceptible
to bovine viral diarrhea virusto bovine viral diarrhea virus

Bovine Bovine turbinatesturbinates Porcine kidney (PKPorcine kidney (PK--15,others) 15,others) 
MadinMadin--Darby bovine Darby bovine kidney(MDBKkidney(MDBK)) MinipigMinipig kidneykidney
Bovine kidneyBovine kidney--primary & continuousprimary & continuous Swine testisSwine testis
Bovine lungBovine lung Goat kidneyGoat kidney
Bovine tracheaBovine trachea Goat esophagusGoat esophagus
Bovine aortic endotheliumBovine aortic endothelium Rabbit kidney (RKRabbit kidney (RK--13)13)
Bovine testisBovine testis Cat lungCat lung
Sheep Sheep choroidchoroid plexusplexus CrandellCrandell feline kidney (CRFK)feline kidney (CRFK)
Lamb kidneyLamb kidney Cat tongueCat tongue
Ovine Ovine turbinatesturbinates Feline embryoFeline embryo
Monkey kidney (Vero and others)Monkey kidney (Vero and others) Mosquito cellsMosquito cells
Bighorn sheep kidneyBighorn sheep kidney Chinese hamster ovary (CHO)Chinese hamster ovary (CHO)
Chick embryo fibroblastsChick embryo fibroblasts Others Others 



9CFR Testing9CFR Testing
113.52 Requirements for ingredients of animal origin113.52 Requirements for ingredients of animal origin

MycoplasmaMycoplasma, bacteria, fungi, bacteria, fungi
Growth on Growth on monolayersmonolayers at 15% at 15% v/vv/v
•• 21 days, at least 2 passes, examined for 21 days, at least 2 passes, examined for 

CPECPE
•• CytopathogenicCytopathogenic and and hemadsorptionhemadsorption

teststests
•• Fluorescent antibody stain for Fluorescent antibody stain for 

extraneous agentsextraneous agents



9 CFR 113.47 Testing9 CFR 113.47 Testing

All cells:  BVD, All cells:  BVD, reovirusreovirus , rabies, rabies
Bovine, Bovine, goat,ovinegoat,ovine: : BT,BoAd,Bopar,BRSVBT,BoAd,Bopar,BRSV
Canine: CCV, CDV,CPV,(ICH, BT)Canine: CCV, CDV,CPV,(ICH, BT)
Equine: Equine: EqHerpesEqHerpes, EVA,(BT), EVA,(BT)
Feline: Feline: FIP,FPV,(FelCorFIP,FPV,(FelCor, BT), BT)
Porcine: Porcine: SwAd,PPV,TGE,HEVSwAd,PPV,TGE,HEV ((BT,RotaBT,Rota,,

PRRS,PRV,SwEnceph,SwineFluPRRS,PRV,SwEnceph,SwineFlu))



Serum Testing at CVBSerum Testing at CVB

19851985--
19901990

19901990--
19971997

19991999 20002000 20012001 20032003

Number Number 
TestedTested

22242224 63186318 3434 483483 327327 881881

Number Number 
Antibody Antibody 
PositivePositive 853853 13201320 00 112112 3636 189189

Percent Percent 
Antibody Antibody 
PositivePositive 3838 2121 00 2323 1111 2121

Number Virus Number Virus 
PositivePositive

6161 16731673 1313 250250 107107 354354

Percent Virus Percent Virus 
PositivePositive

3737 2727 3838 5252 3333 4040

Total Total 
RejectedRejected

10971097 29932993 1313 362362 143143 543543

Percent Percent 
RejectedRejected

4949 4747 3838 7575 4444 6262



Licensed Cell Type by SpeciesLicensed Cell Type by Species
BovineBovine
MDBKMDBK
TurbinateTurbinate
KidneyKidney

EquineEquine
KidneyKidney
DermisDermis

PorcinePorcine
KidneyKidney
PKPK--1515
PKPK--2a2a
TestisTestis

FelineFeline
Fetal HeartFetal Heart
EmbEmb. Lung. Lung
CRFKCRFK

CanineCanine
KidneyKidney
MDCKMDCK
NLDKNLDK
MacrophageMacrophage
HistiocyteHistiocyte
Bone MarrowBone Marrow

MonkeyMonkey
VeroVero
MAMA--104104
BS CBS C--11
BGMBGM

HamsterHamster
CHOCHO
BHK21BHK21

MouseMouse
MacrophageMacrophage
HybridomasHybridomas
McCoyMcCoy

Ovine/Ovine/CaprineCaprine

Lamb KidneyLamb Kidney
Goat KidneyGoat Kidney

AvianAvian
HepHep. . 
CarcinomaCarcinoma
ThymocytesThymocytes
RPRP--1919
QTQT--3535

InsectInsect
T. T. nini
TickTick
Sf21Sf21
Sf9Sf9

HumanHuman
Rectal TumorRectal Tumor
LungLung

Misc.Misc.
CHSECHSE
Bat LungBat Lung
Rat KidneyRat Kidney



Discussion:Discussion:
Serum Virus RiskSerum Virus Risk

BovineBovine
Encephalitis, BSE, VSV, Encephalitis, BSE, VSV, BovBov Herpes 4Herpes 4
PorcinePorcine
Porcine Porcine circocirco, Japanese B , Japanese B encephenceph, , 

Hepatitis E, ASF, PRRS,Hepatitis E, ASF, PRRS,
EquineEquine
WNV, encephalitis, VSVWNV, encephalitis, VSV



Zoonotic diseases & considerationsZoonotic diseases & considerations
Virus TypeVirus Type Primary host/vectorPrimary host/vector Disease in humansDisease in humans

Eastern EncephalitisEastern Encephalitis Horses/mosquitoesHorses/mosquitoes Encephalomyelitis Encephalomyelitis 
Western EncephalitisWestern Encephalitis Horses/mosquitoesHorses/mosquitoes EncephalomyelitisEncephalomyelitis
Venezuelan EncephalitisVenezuelan Encephalitis Horses/mosquitoesHorses/mosquitoes EncephalitisEncephalitis
Japanese B EncephalitisJapanese B Encephalitis Horses,cattle,pigsHorses,cattle,pigs EncephalomyelitisEncephalomyelitis
Tick borne EncephalitisTick borne Encephalitis Cattle,goatsCattle,goats/ticks/ticks EncephalitisEncephalitis
California EncephalitisCalifornia Encephalitis Horses,cattleHorses,cattle// EncephalitisEncephalitis

mosquitoesmosquitoes
RabiesRabies CattleCattle Paralysis,deathParalysis,death
PrionsPrions Cattle, sheepCattle, sheep
Bovine spongiformBovine spongiform CattleCattle Atypical Atypical CreutzfeldtCreutzfeldt--

Encephalopathy                                                  Encephalopathy                                                  JakobJakob DiseaseDisease
VacciniaVaccinia Cattle,horsesCattle,horses Skin lesionsSkin lesions
Bovine Bovine pustularpustular Sheep,goatsSheep,goats Skin lesionsSkin lesions

StomatitisStomatitis virusvirus
Vesicular Vesicular StomatitisStomatitis Cattle,swine,horsesCattle,swine,horses Fever,chillsFever,chills, headache, headache
ParainfluenzaParainfluenza 33 CattleCattle FluFlu--like symptomslike symptoms
Rift Valley FeverRift Valley Fever Cattle,sheepCattle,sheep Fever, influenzaFever, influenza--like like 

symptoms, deathsymptoms, death



ConclusionsConclusions

RisksRisks
Contaminated cell culturesContaminated cell cultures
Contaminated cell & virus stocksContaminated cell & virus stocks
Contaminated vaccinesContaminated vaccines
Contaminated transplantsContaminated transplants
In vitro fertilization problemsIn vitro fertilization problems
Missed diagnostic testsMissed diagnostic tests



ConclusionsConclusions

RemediesRemedies
Continued testingContinued testing
Test method improvementTest method improvement
Serum free media researchSerum free media research
SourcingSourcing
Viral inactivation methodsViral inactivation methods



ConclusionsConclusions

ResultsResults

Pure, safe, potent and effective vaccinesPure, safe, potent and effective vaccines
Correct diagnostic resultsCorrect diagnostic results
Accidental infection of inoculated animalsAccidental infection of inoculated animals

and and zoonoticszoonotics traced to vaccinestraced to vaccines
will not occurwill not occur


	Vaccine Cell Substrates:Bovine and Porcine VirusConsiderations
	Introduction
	Types of contamination
	Cell lines reported as susceptibleto bovine viral diarrhea virus
	9CFR Testing113.52 Requirements for ingredients of animal origin
	9 CFR 113.47 Testing
	Serum Testing at CVB
	Licensed Cell Type by Species
	Discussion:Serum Virus Risk
	Zoonotic diseases & considerations
	Conclusions
	Conclusions
	Conclusions

